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(54) Integral vascular filter system^ 

(57) A integral vascular filter system comprising a 
multi-filament guldewire and an Integral filter which may 
be used to capture embolic particulates during medical 
procedures, while allowing for continuous perfusion of 



blood. Filter activation is achieved via the use of a cen- 
tral core wire. The vascular filter system addresses the 
clinical problem of minimizing profile or diameter, so as 
to enable or ^dlitate the crossing of a lesion or obstruc- 
tion in the vessel. 
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Description 

[0001] The present invention relates to the treatment 
of vascular disease, and more particularly to an integral 
vascular filter system for use during medical proce- s 
dures. 

[0002] Percutaneous transluminal coronary angi- 
oplasty (PTCA), stenting and atherectomy are thera- 
peutic medical procedures used to increase blood flow 
through the coronary arteries. These procedures may io 
often be pertoimed as alternatives to coronairy bypass 
surgery. PTA (perputaneous transluminal angtoplasty) 
and stenting may often be performed as alternatives to 
carotid endarterectomy, and femoral-popliteal bypass 
procedures. PTRA (percutaneous transluminal renal <s 
angioplasty) and stenting are procedures used to in- 
crease blood flow through the renal arteries, to address 
problems wrth renal funcUon. and hypertension. In PT- 
CA, PTA or PTRA procedures, the angioplasty balloon 
is inflated w/ithin the stenosed vessel, at the location of 2° 
an occlusion, in order to shear and disrupt the wall com- 
ponents of the vessel to obtain an enlarged lumen- In 
stenting, an endoluminal prosthesis is implanted in the 
vessel to maintain patency following the procedure. In 
atherectomy, a rotating blade Is used to shear plaque 25 
from the arterial wait. 

[0003] One of the complications associated with all 
these techniques is the accidental dislodgment of 
plaque, thrombus or other embolic particulates gener- 
ated during manipulation of the vessel, thereby causing ?o 
occlusion of the nan^ower vessels dovmstream and 
ischemia or infarct of the organ which the vessel sup- 
plies. Such emboli may be extremely dangerous to the 
patient, and may resuM in myocardial infarction, stroke 
or limb ischemia. In 1995, Waksman et al. disclosed that 35 
distal embolization is common after directional atherec- 
tomy in coronary arteries and saphenous vein grafts. 
See Waksman et al., American Heart Journal 129(3): 
430-5 (1995). This study found that distal embolization 
occursin28%(31outof111)ofthepatientsundergoing -lo 
atherectomy In January 1999, Jordan, Jr. et al. dis- 
closed that treatment of carotid stenosis using percuta- 
neous angioplasty with stenting procedure is associated 
with more than eight times the rate of microemboll seen 
using carotid endarterectomy. See Jordan, Jr. et al. Car- « 
diovascular Surgery 7(1): 33-8 (1999). Microemboll, as 
detected by transcranial Doppler monitoring in this 
study, have been shown to be a potential cause of 
stroke. The embolic materials include calcium, intimal 
debris, atheromatous plaque, and thrombi. so 
[0004] In order to initiate these procedures, one must 
first introduce a guidewire into the lumen of the vessel 
to serve as a conduit for other Interventional devices, 
such as angioplasty balloons and stent delivery sys- 
tems. This guidewire must be advanced into position 5S 
past the location of the occlusion. Guidewires must be 
capable of traversing tortuous pathways within the body, 
consisting of bends, loops and branches. For this rea- 



son, guidewires need to be flexible, but they should also 
be sufTiciently stiff to serve as a conduit for other devic- 
es. In addition, they must be "torqueable" to facilitate 
directional changes as they are guided into position. 
Guidewires are well known in the art, and are typically 
made of stainless steel, tantalum or other suitable ma- 
terials, in a variety of different designs, for example, as 
disclosed in US-4545390, US-4619274, US-5095915 
and US-6i91365. 

[0005] Vascular filters are also well known in the art, 
especially vena cava filters, as illustrated in US^ 
4727873 and US-4688553. Vascular fillers are often 
used during a postoperative period, when there is a per- 
ceived risk of a patient encountering pulmonary embo- 
lisrn resulting from clots generated periroperatively. Pul- 
monary embolism is a serious and potentially fatal con- 
dition that occurs when these clots travel to the lur»gs. 
The filter is therefore typically placed in the vena cava 
to catch and trap clots before they can reach the lungs. 
[0006] Many of the vascular filters in the prior art are 
intended to be permanently placed in the venous system 
of the patient, so that even after the need for the filter 
has passed, the fitter remains in place for the life of the 
patient. .US-3952747 discloses a stainless steel filtering 
device that is permanently implanted transvenously 
within the inferior vena cava. This device is intended to 
treat recurrent pulmonary embolism. Permanent im- 
plantation is often deemed medically undesirable, but it 
is done because. filters are implanted in patients in re- 
sponse to potentially life-threatening situations. 
[0007] To avoid permanent implantation, it is highly 
desirable to provide an apparatus and method for pre- 
venting embolization associated with angioplasty, stent- 
ing or other procedures. In particular, it is desirable to 
provide a device which may be temporarily placed within 
the vascular system to collect and retrieve plaque, 
thrombus and other embolic particulates which have 
been dislodged and/or developed as a result Of angi- 
oplasty, stenting or other procedures. Such a device is 
removed at the end of the procedure. See, for example, 
US-5814064, US-5827324, US-5910154, US-6053932, 
US-6 179861 and US-600 111 8. 
[0008] One concern commonly encountered with att 
these devices is that the profile or outer diameter of the 
wire incorporating the filtertends to be substantially larg- 
er than the wire itself. In addition, many of the prior art 
devices require the use of a constraining sheath oyer 
the gukiewire/filter assembly, which also increases the 
overall profile of thedevice. This larger profile may make 
it difficult to cross the lesion or obstruction in the vessel. 
If the guidewire with filter cannot cross the lesion or ob- 
strucBon, the procedure must be done without a filter in 
place. This may lead to accidental dislodgment of 
plaque, thrombus or other embolic particulates gener- 
ated during manipulation of the vessel, thereby causing 
occlusion of the narrower vessels downstream and 
ischemia or infarct of the organ which the vessel sup- 
plies. Such emboli may be extremely dangerous to the 
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patient, arid may result in myocardial infarction, stroke 
or limb rschernia. 

[0009] The prior art malces reference to the use of al- 
loys such as Nitinol (Ni-Ti alloy), which have shape 
memory and/or superelastic characteristics, in nnedical 
devices that are designed to be inserted into a patienrs 
body. The shape memory characteristics allow the de- 
vices to be deformed to facilitate their insertion into a 
body lumen or cavity, and then, when heated within the 
body, to return to their original shape. Superelastic char- 
acteristics, on the ottier hand, generally allow the metal 
to be deformed and restrained in the deformed condition 
to facilitate the insertion of the medical device containing 
the metal into a patient's body, with such defomiatidn 
causing the phase transformation, Once within the body 
lumen, the restraint on the superelastic member tnay be 
removed, thereby reducing the stress therein so that the 
superelastic member may return to its original un-de- 
formed shape by the transformation back to the original 
phase. 

[0010] The prior art makes reference to the use of 
metal alloys having superelastic characteristics in med- 
ical devices which are intended to be Inserted or other- 
wise used within a patient's body, for example as dis- 
closed in US-4665905. Some guidewire designs have 
recommended the use of superelasfic allpyis, for exam- 
ple as disclosed in U&4925445 and US-4984581. 
[001 1] However, the prior art has yet to disclose any 
guidewlres, made from Nitinol or other suitable materi- 
als, incorporating vascular filters, which may be used to 
address the clinical problem of minimizing profile or di- 
ameter, so as to facilitate the crossing of a lesion or ob- 
struction in the vessel. 

[001 Z] The present invention provides for an integral 
vascular filter system, which may be used to address 
the clinical prpbletn of minimizing profile or diameter to 
enable or facilitate the crossing of a lesion or obstruction 
in the vessel, and which overcomes many of the defi- 
ciencies associated with the prior art devices, as t>riefly 
described above. 

[001 3] In accordance with one aspect, the present in- 
vention is directed to an Integral vascular filter system 
comprising a mufti-filament guidewire, a prescribed filter 
shape in the distal portion of the guidewire, and a porous 
covering attached to the prescribed filter shape in the 
distal portion of the guidewire. The prescribed filter 
shape may be fomed from the multi-filaments of the dis- 
tal porUon of the guidevtrine. The distal portion of the 
guidewire has a smaller first diameter for insertion into 
a vessel, and a second larger diameter for expanding to 
substantially equal the diameter of the lumen of the ves- 
sel, and to be piaced in generally sealing relationship 
with the lumen. The system further comprises an actu- 
ating core wire for causing the distal portion of the 
guidewire to move between the smaller first diameter, 
and the larger second diameter and prescribed filter 
shape. 

[0014] In accordance with another aspect, the present 



invention is directed to an integral vascular filter system 
comprising a monofilament guidevwre, a prescribed filter 
shape in the distal portion of the guidewire, and a porous 
covering attached to the prescribed filter shape in the 

5 distal portion of the guidewire. The prescribed filter 
shape may be fpnned from slots cut into the distal por- 
tion of the guidewire. The distal portion of the guidewire 
has a smaller first diameter for insertion into a vessel, 
and a second larger diameter for expanding to substan- 

10 tially equal the diameter of the lumen of the vessel, end 
to be placed in generally sealing relationship with the 
lumen. The system further comprises an actuatifig core 
wire for causing the distal portion of the guidewire to 
move between frie smaller first diameter, and the larger 

15 second diameter and prescribed filter shape. 

[0015] The integral vascular filter system enables or 
facilitates crossing lesions or obstructions in vessels by 
minimizing the profile or diameter of the dverali system, 
due to the integral nature of the filter, and due to the 

20 elimination of the need for a constraining sheath over 
the guidewire / filter assembly. The filter is actuated 
through the use of a core wire, and is then used to cap- 
ture embolic particulates released during a medical pro- 
cedure. The filter is then collapsed, and the system is 

25 removed from the patient. 

[001 6] The advantage of the present invention is that 
the low profile or minimized diameter of the integral vas- 
cular filter system may enable or facilitate the crossing 
of lesions or obstnjctions in the vessel, which may not 

30 be crossable with other filter devices. 

[0017] The integral vascular filler system of the 
present invention is designed to address the clinical 
problem of minimizing profile or diameter to enable or 
facilitate the crossing of a lesion or obstruction in the 

35 vessel. The device comprises a mulU-filament guidewire 
having an outer diameter and an inner diameter, a distal 
end and a proximal end, a distal portion and a proximal 
portion, and a prescribed filter shape in the distal portion 
of the guidewire, the distal portion having a proximal 

40 end, a midpoint and a distal end, a smaller first diameter 
for insertion into the lumen of a vessel, and a larger sec- 
ond diameter for expanding to substantially equal the 
diameter of the lumen and to be placed in generally seal- 
ing relationship with the lumen; a porous covering hav- 

45 ing a distal end and a proximal end, with the distal end 
of the porous covering attached near the distal end of 
the prescribed filter shape, and the proximal end of the 
porous covering attached near the midpoint of the prox- 
imal filter shape; and an actuating core wire for causing 

50 the distal portion of the guidewire to move between the 
smaller first diameter and the larger second diameter 
and the prescribed filter shape. The integral vascular fil- 
ter may be of sufficiently small profile or diameter to 
cross the lesion or occlusion, and may be placed distal 

55 to the occlusion to collect embolic particulates released 
during the procedure. Thereafter, the filter may be 
cbsed and removed from the patient, w'rth the embolic 
particulates trapped within the filter. 



5 



EP1 277 447 A2 



6 



[0018] Embodiments of the invention will now be, de- 
scribed t»y way of example with reference to the accom^ 
panying drawings, in w^ich: 

Figure 1 is an sinriplifled, cross-sectional view of an 
exemplary embodiment of tlie integral vascularfilter 
. system made from multi-filament wire, with the filter 
in the open position, in accordance with the present 
invention. 

Figure 2 is an enlarged, partial cross-sectional yievv 
of an exemplary embodiment of the integral vascu^ 
larfrlter system made from multi-filament wire, in ac- 
cordance with the present invention. 

[0019] Refemng to the drawings. Figure 1 shows an 
integral vascular frlter sysfenn 10 which comprises a 
guidewire 12, having a gyidewire distal portion 14 with 
a prescribed filter shape. The guidevylre distal portion 
14 comprises a porous covering 16 attached to the 
guidewire distal portion 14. The guidewire is coaxially 
disposed around an actuating core wire 1 3. As illustratr 
ed in Figure 1, when the guidewire distal, portion 14 
achieves its larger second diameter and prescribed filter 
shape, the filter is in the open position. As illustrated in 
Figure 2, when the guldevfire distel portion 14 acihieves 
its smaller first diameter, the filter is in the closed posi- 
tion. . 
[0020] In accorda nee withanexemplary embodim ent, 
as illustrated in Figures 1 and 2, the guidewire 12 may 
be a multi-filament wire. As illuslrafed in Figure 1, the 
guidewire distal portion 14 has a prescribed filter shape 
formed from the filaments 24 of the multi-filament wire. 
The guidewire distal portion 1 4 comprises a porous cov- 
ering 16 attached to the guidewire distal portion 14. As 
illustrated.in Figure 1 , when the guidewire distal portion 
14 achieves its larger second diarrieter and prescribed 
filter shape, the filter is in the open position. 
[0021] As illustrated in Figures 1 and 2, the integral 
vascular filter system 10 may be used to cross lesions 
or obstructions in a vessel, and may then be used to 
collect and trap embolic particulates released during a 
medical procedure. The guidewire 12 is introduced into 
the lumen of the vessel, with the distal portion 14 in the 
closed position. The actuating core wire 13 may be used 
to prevent actuation of the filter by advancing it distally, 
while the integral vascular filter system 10 is being po- 
sitioned in the vessel, with the guidewire distal portion 
14 positioned past the lesion or occlusion. Other actu- 
ating means, such as guide catheters orotherprocedurT 
al devices may also be employed. Once the integral vas- 
cular filter system 10 is iri position past the lesion or oc- 
clusion, the core wire 13 may be retracted to allow the 
guidewire distal portion 14 to achieve its larger second 
diameter and prescribed shape, with the porous cover- 
ing 1 6 attached to the guidewire distal portion 1 4. At this 
point, other procedural devices, such as angioplasty 
balloons and stent delivery systems, may be introduced 
over the guidewire 1 2, to therapeutically treat the lesion 



or occlusion. Any embolic particulates released during 
. the procedure may be captured in the porous covering 
1 6 on the guidewire distal portion 14, while the pores in 
the porous covering allow distal perfusion of blood. 

5 When the therapeutic treatrnent of the lesion or occlu- 
sion is complete, the procedural devices may be with- 
drawn, and the cpr^ wire 13 rnay be advanced to retijm 
the guidewire distal portion 14 to its smaller first diam- 
eter. The guidewire 12 may then be removed from the 

10 lumen of the vessel. 

[0022] The guidewire 12 may be made from any 
number of suitable materials, and is preferably made 
from stainless steel, or more preferably made from a 
shape memory alloy which exhibits superelastic proper- 
's ties, such as Nitinol. The guidewire 12 may be a multi- 
filament wire, arid may comprise straight or, more pref- 
erably, twisted multi-filarTjents. The guidewire may aller^ 
natively be a monofilament guidewire, and the guidewire 
distal portion 14 may alternatively comprise any number 

20 or configuration of slots, and may preferably comprise 
longitudinal slots. The actuating core wire may be made 
from any number of suitable materials, and is preferably 
made from stainless steel or Nitinol, The Nitinol actuat- 
ing core wire may further comprise a presaibed filter 

25 shape of its own formed by slots cut into the distal por- 
tion of the core wire, The porous povering 16 may be 
made from any number of suitable materials, and is pref- 
erably made from a flexible polymeric material with elas- 
lomeric properties chosen frorri a group consisting of 

30 pplyurethane, polyethylene, silicone, nylon, polypropyl- 
ene, PVC, or a co-pplymer or itiixture thereof. The po^ 
reus covering 16 may also be made from a flexible me^ 
tallic maiteriaj, and is preferat>ly made from a thin film 
Nickel Titanium material with superelastic and shape 

35 memory characteristics. The porous covering 16 may 
comprise any number and configuration of pores and 
may preferably comprises regularly-spacer lasiar- 
fonned holes wherein the pore size is from about 20 to 
about 300 microns. 



Claims 

1 . A vascular filter system for insertion into a lumen of 
^5 a vessel, said vascular filter system comprising: 

a. a multi-filament guidewire having an outer di- 
ameter and an inner diameter, a distal end and 
a proximal end, a distal portion and a proximal 

50 portion; 

b. a prescribed filter shape in said distal portion 
of said guidewire, said prescribed filter shape 
comprising said multi-filaments of said distal 
portion of said guidewire; said prescribed filter 

55 ■ shape having a proximal end, a midpoint and a 

distal end, a smaller first diameter for insertion 
into said lumen of said vessel, and a la,rger sec- 
ond diameter for expanding to substantially 
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equal the diameter of said lumen and to be 
placed in generally sealing relationship with 
said lumen; 

c. a porous covering haying a distal end and a . 
proximal end, with said distal end of said porous s 

, covering attached near said distal end of said 
prescribed filter shape, and said proximal end 
of said porous covering attached near said mid- 
point of said prescribed filter shape; and 

d. agenerallysolldactuatingcbrewireforcaus- ip 
ing said prescribed filter shape to move be- . 
tween said smaller first diameter, and said larg- 
er second diameter, said core wire having a 
proximal end and a distal end, wherein said dis- 
tal end of said prescribed fitter shape is at- . )5 
tached near said distal end of said core wire, 
and said guidewire is cpaxialiy disposed 
around said core wire. 

A vascular filter system for insertion into a lumen of 'zp 
a vessel, Said vascular filter system comprising: 

a. a guidewire having a distal end and a proxi- 
mal end, a distal portion and a.proximal portion, 
with said distal portion having a distal end, a 25 
midpoint and a proximal end;~ 

- b. a prescribed filter shape in said distal portion 
of said guidewire, said distal portion having a 
having a smaller first diameter for insertion into 
said lumen of said vessel, and a larger second ap 
diameter for expanding to substantially equal 
the diameter of said lumen and to be placed in 

. generally sealing relationship with said lumen; 

c. a porous ooyering having a distal end and a 
proximal end, with said distal end of said porous 35 
covering attached near said distal end of said 
distal portion of said guidewire, and said prox^ 
imal end of said porous covering attached near 
said midpoint of said distal portion of said 
guidewire; and . . .■♦P 

d. actuating means fpr causing said distal por- 
tion of said guidewire to move' between said 
smaller first diameter, and said larger second 
diameter and said prescribed filter shape. 

45 

The vascular filter, system according to claim 1 or 
claim 2, wherein said guidewire is made from nickel- 
titanium based alloy. ' • 

The vascular filter system according to claim 1 or - so 
claim 2, wherein said guidewire is made from sf ainr. 
less steel alloy. 

The vascular filter system according to claim 2, 
wherein said guidewire is made from polymeric ma- 55 
terial. 

" The vascular filter system according to claim 2, . 



wherein said distal portion of said guidewire com- 
prises a plurality of slots. . 

7. A vascular filter system for insertion into a lumen of 
a vessel, said vascular filter system comprising: 

a. a multi-filament guidewire haying an outerdi- 
- _ ameter and an inner diameter, a distal end and 

a proximal end; 

b. a prescribed fijter shape near said distal end 
of said guidewire,' said prescribed filter shape 
comprising said multi-filaments of said 
guidewire; said prescribed filter shape having 
a proximal end, and a distal end, a smaller first 
diameter for insertion into said lumen of said 
vessel, and a larger second diarneter for ex- 
pariding to substantially equal the diameter of 
said lumen and to be placed in generally seal- 
ing relationship with said lumen; 

c. a porous covering attached near said distal 
end of said prescribed filter shape; and 

d. a generally solid actuating core wire for caus- 
ing said prescribed filter, shape to move be- 
tween said smallerfirst diameter, and said largr 
er second diameter, wherein said guidewire is 
. coaxially disposed around said core wire; ^ 

8. The vascular filter system according to claim 15, ' 
wherein said guidewire is made firom nickel-titanium . 
alloy. 

9. The vascular filter system according to claim 15, 
wherein said guidewire is made from stainless steel 
alloy. 

■10. The vascular filter system according to claim 15 
wherein said prescribed filter ishape achieves said 
smaller first diarneter when said core wire is pushed 
distally to prevent said multi-filament wires fiT)m 

' achieving' said prescribed filter shape, and Wherein 
said prescribed filter shape achieves said second 
larger diameter when said core wire is pulled prbx- 
imally to allow said muKi-filament wires to achieve 

■ said prescribed filter shape. 

11. The vascular filter system according to claim 15, 
wherein said guidewire is a twisted multi-filament 
guidewire. 

12. The vascular filter system according to claini 15, 
wherein a pore size of said porous covering is from 
about 20 to about 300 (im (microns). 

13. A vascular filter comprising: 

a. a guidewire having an outer diameter, a distal 
portion and a proximal portion, with said distal 
portion having a distal end, a midpoint and a 
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proximal end; 

b. a filter placed in said distal portion of said 
guidewire, said filter distal portion having a 
shape with smaller first diameter for insertion 
intbsaiid lumen of said vessel, anda largersec- 5 
ond diameter placed in generally sealing rela- 
tionship with a body lumen; 

c. a porous.covering having a distal end and a 
proximal end, with said distal end of said porous 
covering attached near said distal end of said 10 
distal portion of said guidewire; and 

d. actuating means for causing said distal por- 
tion of 5aid guidewire to move between said 
smaller first diameter and said largersecond di^ 
arneter. « 
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